In recent years the classical analysis of the dyslexias in terms of the presence or absence of an associated dysgraphia has been increasingly replaced by an approach based on the analysis of the information-processing stages at which the deficits in reading occur. The investigation of one syndrome deep (or phonemic) dyslexia, has probably contributed most to this change-both because of its intuitively surprising characteristics and because it lends itself to analysis in information-processing terms.
S U M MARY A deep dyslexic patient was tested on a series of experiments designed to assess her comprehension of abstract words. On tests where a precise semantic representation of words was required, performance was much poorer with visual than with auditory presentation. However, on some but not all categorisation tests performance with both modalities was good. It is argued that deep dyslexia can result from a modality-specific deficit in attaining the meanings of words together with a disorder of the phonological reading route.
In recent years the classical analysis of the dyslexias in terms of the presence or absence of an associated dysgraphia has been increasingly replaced by an approach based on the analysis of the information-processing stages at which the deficits in reading occur. The investigation of one syndrome deep (or phonemic) dyslexia, has probably contributed most to this change-both because of its intuitively surprising characteristics and because it lends itself to analysis in information-processing terms. There are three cardinal features of the syndrome-an inability to read by means of phonological transformation, that is sounding out (so that, for instance, nonsense syllables cannot be read), a very large effect of the part of speech and the semantic characteristics of a word on the chance of it being read (so that concrete words are read much more easily than abstract ones and nouns and adjectives more easily than verbs and function words), and a particular pattern of errors with words semantically, visually and derivationally related to the stimulus word all being produced as errors. The syndrome was first described by Marshall and Newcombe' in patient GR. A number of other patients with closely similar characteristics have been described since 1975 by various authors (for review see Coltheart, 2 and Shallice and Warrington3).
Interest in the syndrome has led to it being used as a basis for speculations on the operation of the "direct" reading route,4 and on the functions of the right hemisphere-it has been held to reflect right hemisphere reading. (The values for KF for analogous words were 32% and 7% respectively.) However, she read 11/27 (40%) function words, a higher percentage than On a lexical decision task using 40 four to eiglht letter words and 40 equivalent pronounceable nonwords she made 16 errors (nine on words and seven on non-words). However on an auditory version she made 11 errors (six on words and five on non-words) so the difficulty was not specific to the visual modality. On a (visual) lexical decision task with function words she made 7/50 errors, none being on the 13/25 words she could read. 2 The impairment of reading by phonological recoding One essential prerequisite for assigning a patient's reading deficit to the category of deep dyslexia is that the ability to read by means of a phonological transformation be gravely impaired. The ability of PS to read by recoding words into a phonological form was assessed by the reading of non-words (see 1 above), by the distinguishing of rhymes from non-rhymes (following Patterson and Marcel,18 and by auditory-visual matching (following Saffran and Marin,19 and Patterson20).
Forty-eight pairs of four-letter words were presented, the visual similarity of each pair and whether they rhymed being varied orthogonally. An equal number were presented auditorily. PS made one error with auditory presentation on a rhyming judgment task. With visual presentation, her performance was at chance on the rhyming judgment task (13/24 v 12/24), being virtually entirely determined by visual similarity.
Tests of auditory-visual matching were given to PS using one target and four distractors presented visually and the target presented auditorily. With word stimuli, the distractors had either the same beginning as the target (for example pro) or the same ending (for example ant). With common endings she scored 13/15 correct; with common beginnings she scored only 5/15 correct, significantly less (Fisher Exact p<0-01). With four-to eight-letter pronounceable non-words and the target very dissimilar to all four distractors (for example tambote-wickle etc) she scored 10/10, but if one distractor had a common beginning (for example chaggin-chaspite) she scored only 6/10; when she was wrong she always chose the visually similar distractor.
All these results indicate that her ability to use the phonological recording method of reading is indeed gravely impaired. The 
Discussion
The pattern of reading disability shown by PS conforms to the generally accepted criteria for deep dyslexia.2 3 Her ability to read using a phonological route (that is "sounding out") was grossly impaired, as shown by her inability to read pronounceable nonsense words, her inability to say whether visually presented words rhyme and her inability to determine more than the initial sound Table 2 Two-choice categorisation performance .f PS on different types of categorical judgment. I and II refer to testing periods, separated by an interval of one year. For tests labelled V visual presentation preceded auditory, and for those labelled D an ABBA design was used for the different modalities. The "chance" column gives the mean and standard deviation of the distribution of correct responses for unread words to be expected if categorisation performance of such words is at chance. The "read" column includes derivational errors, semantic errors and paraphasic responses where appropriate 
